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#?bTYbPO< fi^££j£;*tt5±8E^8l©»K#» 
*Satt^ffi<, &T^**0. Sum&TT* 
*0, *7^J>^«I«lIUfcYbPO ( 

U >mT)V3*is F<fc*jD7K##LT£ritb&Y b PO 




1 

[»*^ 2 ] tt?ff#f 5- 5 0 0 nm(0iiC*'5lfi[ 

[Ii?*3I3 3 Iiifctt#<tt< , tfc^tttfO . SumUT 
T&D, *y^U>^S!l«i»ILfcYbPO ( 

lif*^4] RiRhT — ^3ft« 9 7 5 nmiftft 
9 1 - 3 ©urn* 1 JEfcE«<0#**»tt#». 

^□*S/Kt$fiPM»lTYbP0 4 
[ If * *I 6 ] <7rJH:^A7;^ + yH^h'jyh 
[if #31 7 ] 'J >«7^3 H t UT h 'J >■ 

5-8 <zn>m* 1 ^td|5«©«ifi yjfeo 

cit^iii o] 5 - 9 a>t»rn#> i mz&m<o 

77^Tt#6nfc Y b P O, tfi^yyiJV^t^I 
C«I*3112] \i\z.t? frwrntirmtf 1 . 3-1. 705 

(if^iii 3] it^^ i - 4 ontn* i miz&m<D 
[»*^ i 4 3 Mr*£ i - 4 ©v»rn* i jiu::ib«<b 

[ 0 0 0 1 ] 

«»«ttK:«nfc*#»T*r?T, «l&tt^63?i:0. 

*f >*<b»ttfc t>ffinfc#^«»iR»»&tx-eo!)»]ft* 

fcKKITa. ^(C*»^tt. 9 7 5 nm#ifi©ifi^« 

«»JK»tt^«nfc#»«K«»»fcwr*. 
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* & t/^F «i*£a ^ — > {c m r ^ o 

[ 0 0 0 2 3 

A<o>t«>tci2:<¥ijffl$nTiis. ot^. pos (brse 

[ 0 0 0 3 3 cnSfiE*<0A-:3- F©ft*»*tt0ffl 
10 (D3ti3tilT 6 5 0 nm, 8 0 0 n mX« 9 5 0 n m 

[ 0 0 0 4 3 X, /t— n — F<BBJJSji'J<0 2r5Stt, * 

tux, y-x • v-*>^<hn# «n-s**ajJM«caffl 
20 $n^o A— n — F©:/ U > F©#5t«. FyF'fW^ 

yx7b7"U>hft, itlt, -f>^h7-Y- + 
>y£n*«n*«#JBJ»J, sfcutt. /Jnd y F<Olf$Bn- 
K^^JU©«afc:Jgffl*nT^*. 
[ 0 0 0 5 3 L^L, C -5 LfcpJSi^tif $8=3- Fttxtf 

V^SrBPWJXtt^ U >hr*ili:te:J:0 If « - F £S 

30 nr^?>. 

[ 0 0 0 6 3 C O l,timWit<DU.?*<D 1 IT, 

ffflBS 60-260674, ^flfjPa 6 1 - 8 6 7 5 2 ^, 
4#MBS 6 3 - 1 1 6 2 8 6 ^ &ffl¥- 3-154187 
^r. ^i¥ 3 - 2 2 7 3 7 8 §, ^l¥ 3 - 2 7 5 3 8 
9 Hl?4 - 7 0 3 4 9 ^, ^1^5-93160 

6-297889 ^#^J . 
[ 0 0 0 7 3 

L^b, 6 0 0 n mJ^±CDigt^M 

(380nm-700nm) fC 30-40%CO 



( 3 ) 
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^;U^-#^X£m>£&<Dfc&&7^ Z.<D^%, 13 =y 
XtiCu'W:t>£^A,T-;fcD, 5 5 0 nm^^iK^ 

[ 0 0 0 8 ] tCZT?. *^«KiRzi- F^->£te 

MAfc£, * — /X — • "Ny K ■ ^Dyi^ 10 

- (ohp) momwis-biz. x^w&tojj&zm^ 

ED<h7t hh7>yX^^I^^^ttfrbn, ft ft] 
[ 0 0 0 9 ] fcCStf, ^Jx.(f#i¥3-99 

8 7 s^m\z^m^nx^^^v\z, ^v-^w 

fit', 3SIJI1T ft3&wic&fti m# 

[0 0 10] fCTMttt, 5fetC, a^««fc<&* 

bTYbPO, (U>B-fyfJHi'>A) £jltBb, » 
MPtBSbifc d#H¥ 7 - 5 3 9 4 6 §) . tC5J^, Y 
bPO< ^-f>^ir4t1-^i^, 30 

tfi* ±ffitti«iKlB«(B;£&T»Sn* Y b P 0< <£&^ 
l/zm-C&S. ^nJ^±<D3K[^^(c:^^<fc^ tzM 

»-r&z£\*mm±.mm?*vit. ^etc, Ybpo, 

[0011] *:i?*^fl5BWtt, 40 
bPO, CJ>i^fyf^t^A) T&oT> ifi^M 
Tf, W^BPRiJJSfCfeWJCr^saJIffltt^T** Y b P o 
C <h IC S S . 

[0 0.12] $ ±?BYbPO< 
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[0013] *^^CDSUC0@6<J«, iBJOHPy 

^^i^-r^ z t \z&z>. n\\t>. Bftm&®i®L-?z> z t \z 

So 

[0014] 

*38*Ett. *£ftttrt*ift<, Sfi*tO. 

[0 0 15] $ e> -f 7TJl/t^A7J^ + 

S/ U >»TJU3*5/ H t*»*»#bTYb P 0« 

fl#0. » ^ rt> S & * gfctt 

(o^teTii^n^YbPo, m.^-tio y ? v >t?m £ £ 

0. 5 um£XTT*&K) . ft y 7 V > #m T^M^S b it 
YbP0 4 tt^^e^SWnHRClWBflDRa^rffi. & 

[0 0 16] *«^0*^»!RjR»»tt, ttJHtftfffi 
<, ft^S^O. 5 /imJ^Tf ^5Yb PO, 
S. *»Wfc:^^T, YbPO, «t^(OlSfti4A*?a5^i: 

jc&^t, 0ifft:-y^7 : eji/7 7Xo e te)}:7*D-H 

t^So J: 0 ftffcWfctt, YbPO ( <D\m9vX»X'*j7 

m^j 1 -vn^nr^mMO) y b p o, mftmwimtm* 
^±-e&o, M&T r««tt3&t3«^j YbPO, r& 
[0017] s &K:**W©#^«®iR#»tt, ^i^fl 

#0. 5/imj^Tt^^YbPO, ft^F- 

asnfefeco-c&s. Ybpo, s^f cDSiT-sttffs b < 

tt5 - 5 0 0 nm©«SIT*!3, cfcDff*b<tt, 10 
- 2 0 0 n m(Ollt^S, 0 0 nml^TO 



( 4 ) 
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[0018] *^^0»iJ©ffi«0/#n*©iR»^tt, « 

>^^jT^®5!l31bfcY b P O, tt^jfc&fe*. 
'J>^»Jtt, YbPO< tt^Rtf'f >*fcfb*^£fc* 

- -j7 -^i^l/- hfb£Wfc£ 5 - 10 

tf t z )v t <d mm^E co & n « iis turn * ft m £ nx & 

[0 0 19] '>7>*y^>J>^tlTWTOt>© 

(tmos) , r- (2-7^; x^;b) r^y^ntf 

JHU^h^v">7>, r - (2 — 7 ^ ;if JI/) 75 20 
yynlf)M^y^h^yy7>, 7 5 / 7 > , r 
ij n^^^D fcTJU h U ^ b *F is is 7 > * N-j8 
- (N-h*ZJK>yJl/75;i5 : ^) - r-7^^ 
D tf;U h U > b* is is 5 > • ttL^ig, r-yj^H + i' 
7°ot:^hij^h4 : yy7>, 7$/y7>, r - ;* ;U 
^yhT'oHJl'h'J^ h^yy7>, ^f^h'J^ h + 
yyy>, ^f^h'Jxh + yy7>, t: -Jl/ h "J 7± 
h 5> f> ^ > , r-^DD7'D^Jl/hiJ^h4 : yy7>, 
^s^lt^^Jl/ vS^if >, r S 7u\£)),b V * 

b*i/z/^y, t'x;i/hU^h^yy7>, ^"^^x^ 30 
)VV*?r)\, (3- (hU^h + yy'J^) ^ntf;U] 7 
> : Ex^A^D7'f F, r-^nn^DtfJM^^y/ 
h*v->^>, ,7 - ^)Vt}^b^fu\±)V^^)^zy ^ h * 
is is?>* ^^JH'J^DDy7>, y^^^V^PD 
> 5 > , F'J^?J^DDy7>, 

[0020] ssfc^^fcyr/u >yjBK^ki'b, 
»j; ^^v^y/'uv^^iviseit^Tt-s. Yb 

PO« lifCMtS* y >^^]CDM«, YbPO< 

3fc37^, WSJ* — iKKteY b P O* if 1 OOliSPC 
MbTTJ 5/ >^gij 0 . 1-1 0fi*2!$CDfSH-e£>& 

[ 0 0 2 1 ] ±E*8H0*ftttHK#fttt, 9 7 5 n 

[a 1 tcxififfl 1 

tt, 4 0 0 ~ 7 0 0 nmCO<effl©pja*««Jc:ttSI|IW 
icffl&JRfc^Sr, 9 7 5 nmi8«!f©ifi#»««fc*#»: 
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[ 0 0 2 2 ] *%W<Dfcft&tyimtm±, -f yxJUf^ 
ATJU3 + -> K<h 'J >H7J^ + y K t £2JU*#fiP LT 

Ybpo, &f 3 z £T*mm-?z> Z tiWVZ 

3 + yHtltlt fiaU^h'jyh^-Xyf^fc^A 

Ttt, fi»JAfi'J>HhUy'h^yH*ffl^Sii:^Tf 
5. 'J>ih'J^h + S/H (PO, (C<H, O) , ] 

[ 0 0 2 3 ] U>87^3^S/KtLT^;i/h'J 

>^ (HjPOi) £7;m — )ut<DKm£.j&yo&m^z> z t 
co-ts&^uMj >K£7;u:3-;mc»«?i,t u >k 
bPO, Sf^^l:!^^^^. 'J>i7 

^ifa^YbPO. fitf^fifcJRj^fd^^T, YbPO 

4 ©j^H<fc:5SS^5SS 0 . YbPO ( 3Ktf <Dwmwm*: 

±©7;i/3-;i/^ffl^5 < !:YbPO < tf^^I^C^ 
^T, YbPO. if (D£<£*ffi±LT. f£t>\Zl3*j7 
'J > ^7*^J \Z cfc ^> t> ft 

[ 0 0 2 4 ] h'jyh + y^7rJl't^A (Yb 

(C* H s O) , ) tt, M^H 1 =^)V(Omit^ v"r)V 
t'^A (Yb, O, ) (mi5p D D, WTL^fSS^b^ 

M) £ 6 ^JUOBBt&XfflKjfcEJSaiirT, Si>f y 
fJl'h^A (Yb (CH, COO) s ] ^fct^dilT 

$ 6tCC&0g^^-r yrfrWAt b 'J 7*h + yAU 
r>A (Ba (C, H, O) , 3 (r|T^p a p n- 

^i,^^^-r^> cttfci^n 

[ 0 0 2 5 ] ±|BjR«RrXftl*»/IIR*«flS*StT^r 
Yb, O, + 6 C H j COOH-2Yb (CH, CO 
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O) , (ttm) + 3 H, O 

2 Y b (C H, COO) , + 3 B a (C, H, O) , — 

2 Y b (C< H, 0) , + 3 B a (CH, COO) , 

Yb (C, H, O) , +PO, (C< H, O) , ->Yb 
P O, (#£il) + 6 C« H, OH 

CO 0 2 6 ] ±&Tm7kftMte. m&tiKDftftTT'irv 

00kHzO«|T*S:t*tI3T?*5. £?£L<te 
5-100kHz«iit^§. ££(C, ±fe^jP7K^^ 

T^rt*, Mi«7>t^7©i^, i o'- i o-'^e 
[ 0 0 2 7 ] *SIC±|BJD*»»tt, mm<D&&T*Vff 

tit><Dm&mi&&mvf2> z t^tt $e>ic, 

#<&£#lc4>S<z>3!K£a§fln-r£. jta7fc##P(0iaft 

rat, jEjSi&a^««g. r;i/3^-> h©7^3 

[ 0 0 2 8 ] ±BHiD*#flMCJ: 0 , ^^BJCDO. 5 Mm 

d officii, ^m^i^ihb, mm<Dmi L m&mft'? 

>#m\z& o ^csaas-rs. mmmmte, ±feuD7j<##? 
farm. #£b< \*m-<Dfcjfc®&ft-en? 

3tM3Ste, Ybpo, s^##«£nfc»tK* 
jc^jbp^^-r § c <t»c<fc o , Ybpo, m^^miz^tm 

fcYbPO, Smi» £ D*«**»e»^X ! y 

Ill, MfciDBIIfS.ctfe-c**, 
[ 0 0 2 9 ] YbPO, ^^■4'CDY b J 1 tt, -f^>#c^ 
Tr^M^C, Yb"© 1 F wl — 1 Fs/i (^I^Cl 
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[0030] ;i(Z)«ka^ttsirta*igw©Miil!!R 

tt»»J4, H 1 K^-TJ; 3 fC#J 9 7 5 n m £ tT-^ ft 
S*n««©^WJtS:iaS:oT®:iR-rs*^ 4 0 0 -7 

[oo3i] *9BQBa#ft*kKiKttft&. 

Tfcd- & > (D \zM Is ft zf ij > bJj^-V^ 

20 Hfcjg^ 'J 0^yi7hO'+, h±--T 

ffifciR*mte, ¥^S^tl7&« 0 . 0 1/zm-0. l^ml? 

30 liT t)fs}^T$>^ 0 

[ 0 0 3 2 ] $ etc, >T >^4#14^#lfr§<i:, /H> 

[0033] IP^, ^7-tr>y hepWJtC^ViTttEnB'i^tC 

[ 0 0 3 4 ] X, YbPO, ©jatif^^^l^Ufci ZS 
50 iR*m-Cifc* Y b PO< >*<fc"f «»IRlC«^*-f > 
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*fcft£;wa, Ybpo, £<Dmmm&&*:ti&£*z 

IB-f tf t^JUt l/Tlii$T$^ 1 . 3-1. 7<£>$g 

* is jib. x^i^>^^ig, #*j*U7 * >%mm, y* 
y xy -ju»», K*WM. *7 5>W/B, #u^u* 
]»ftif3^*«f ens. $ ic tf t i^s^SD 

[ 0 0 3 6 ] lb, nfc^- ^rt<tt JIB file J: 0 

fete, ^MTSfi^Ottll&fife^Srffl^^^^S^^^SIt) 

b < ttm^naftffl-r >+^^^T^^-r^. crns^r 20 

[ 0 0 3 7 ] ff!7^'Jl/-hi:bTtt, 2-x^;U 
A + *>^7^'JU-h, 2- X^U^+S/^EOttJHlW 
K Xh^i/yXfl/>^ij3-ii/7^Jl/ 
— h , 2- tFD + yl?Jl/7^'Jl/-h, 2- t FD 
+ ->7'Pt:;!/7^ l Jl/-h, 2- 

;U7^UU-K 7x/^yylf l/>^/iJa-Jl/7^ 

7^Jl/-h, 2- th'D^y- 3- 7x7^'>7'Pt: 
;l/7^UU-h, fh7tHD7;l/7'JJl/7^Ul/- 

^7^Ul/-h, yy^D^>^-Jl,7^'Jl/-h, X 
y^D^>f^t^yI^7^'Jl/-h, <V^Jl^ 
rjb7^'Jl/-h, 4, 4- 1, 3- v** 40 

7 7X0*^07^ h >#jJD#J(37^ ij K 3- y 
5, 5- 1, 3- zS**V 7 

b>tttmfa<DT # U hft£rt«Jfl^e>tt*§a. 
[ 0 0 3 8 ] *^fii7 # 'J htltfi, 's* 

it >.y^-^y7 # 'J u> — h , ^^^>f ;^'J 

K h U :/o fcfUV^U D-jk>7^ U U — K hFP 

* ->tfM'J >i*t^>f;^U 3-JHXf^^7^ 
'Jl/-h, tFD + ytfA'iJ^t^Vf^yjn- 
Jl/XXfJKOA^D?^ h >Wtly7^ 'Jl/-h, 50 
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1, 6- / \ + ^>yt-JK^yyj yy^X-r^(D7 

K 2, 2- fcfX (4- (7^'jD-fD + yyIh + 
~>) 7xx;i0 ^D/O, 2, 2- ex (4- (T^U 
D^D + y^X^y, ? xXJU) y*>, TK^t'ys^ 
x/-;UAX5 1 U>^^1t^ bttfamW? 0 V U- 

'J ^^P-Jl/T-p/O h 'J 7 V »J K ^>*X'JX 
'Jh-Jl/h'J7^'Jl^-k h'J^^P-^yp/OT 0 
D tf U>:**it-Y KttJU0#J h U 7v* >J K yjt'J 
>^D tf l/>t + t< K#iJDi h U 7^ 'J U - h, ^ 
>^XUX'J h — ;U / \^-9"7^'J V— V • ^>^7i7'J 

ctr/7^ 'J^i^IXrJk y^y^X'JXU h-JKO 
*7 , D7n>Wft7^'Jl/-h, h'JX (7^'JD 
-fD^yX^Jl/) <Vy7^l/-h, 2- 7^'JP-fP 
+ yxfj^77i- hfc<t?#JBV>5nft*. 
[ 0 0 3 9 ] CtiSOttfJIBXfci^&y T-^e^S-f >^ 

[0 0 4 0] *l*H»»tlttt, 1) 
<hlT7 l J-Jl/7;^j^F>, t^yA^h>, 7 > 
J^770t+yF^, 2) ? ^TJ^m^J^i^^ <h b 

3) *f^>i^I0ichbT7U-^y7yx>7A 
it, 7 U -;U3- Fxr) A^, 7U-i^J^X^A 

7U-^7th7x/>*M0, ^0{{fitC4) X 
*)\<3r-&mm, 5) «l/H-;^7i, ^^^fC6) * 

^&W)m<Dh<Drfm^ otitis. 

[ 0 0 4 1 ] if^®^S<?)t)(D(:O^T« t iff 

#ssim 

[ 0 0 4 2 ] ^>^yiyh^f>^tt, *fS^O*^« 

[ 0 0 4 3 ] tK^^W^^^«, >r >^o^;^l^±^^ 

ir u >co^P^^fffi7;Uzi-;i/^ : N-7JU^;Utf a «j h 
>« : WKX^JP, »S7^JKZ)iP#XX^JHi : 

y-;u, x^y-;u, 7*p/w-;k y^y-^u^^a^ 
fi87J^-^« : y^y-;u, ^xy- 

jKDx^u>^-^it-r KxtiT'p tf u>^-^-y-< H^JbD 
«©w#yj n-;ux-r-;nK*^*tf ^n*. ^ne 
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CO 0 4 4] -f >*$*xy hBH^SHO^X^Afc:®* 

to7ji/3-^75>s, r ye-o Amm, &&&& io 
vatm : i^^^ij : ®* \±m : & m mmm t u r © * u - 

[ 0 0 4 5 ] ±f3*ft^fcJPAT, W»/X;H»<0BII*-* 
[ 0 0 4 6 ] »K^U#>-f >*$LZS\Z&%\-?->7 *W 

— 7t^JH:^D-x^77f y £ , zhnir 30 
;UD-X, *>J7t*-M«**. 7 >y v* Xte , 5 
y n £ , Mary > -< # ^ n , ^^d^, -fe ^ y # >7 # 
x, tDV-rny y "eypyy^px, n^y^y 

^ & a 2 v * ? y yy y # $m&m$iisT m\<* 

[ 0 0 4 7 ] jS»Jtt, l*e^U#>-f 

>if>, ^vu>, h;i^x>, hu^i/>, 
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[ 0 0 4 8 ] ±SB3fc£^U#W ^Sr^-X^^UA 

7tf-h, # U hfc£©:7^X^*.y^<D7 
>fji/A, isjctfn >x y ^ >ffiU¥<offi 

M*mm~t Z> Z. <h^T#^o 
[ 0 0 4 9 ] «^¥3t#5t<0*£(& >*<7)*8^ 

»J) a>e>fcS. tf hf^JHJ^'J^fWVii, X^U<> 
fcotelEarm&ffirtf^tX , 7y*, #;i/#3r->;i/*fc 

[ 0 0 5 0 ] =»^«»#JttiE«SfflJCtt^^D->>^* 

Sf£43S&7>^x^A^b^fr<>£, M&mbi--\z 
[ 0 0 5 1 ] £ ^tc^fMco-f >*(Cte, ttj£M+fC?|s 

mm~ewiw\Tz> z. t^pjfigr*o . E$ffiij^S£fa±£i2: 

[ 0 0 5 2 ] l^iiLT^ TSBfllifiS:, T?^$n^> 
IR 8 2 0 B (SB^n^X^) ^J/7Z>| 

[ 0 0 5 3 ] 

[flsi] 
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ITT XjL 

(CH 3 CH 2 ) 2 N N(CH 2 CH 3 ) 2 



[ 0 0 5 4 ] *%Bjo^n^^iRW5(sffi, m 1 (C^Tcfc 
3£tt9 7 5 nmK«^KJR£^-r. ^CT, COM 

0 Onmi^T(D)t&^l 0 0 Onm^±CD^£0&JR-r£> 

[0055] me#fta««*m£AH*fc7 

ii^TfrS. ««^^->i:L/Ttt, □ -FA** 

A- 3- F£#J^T#> A- 3- Ktt 1 #tg0A-3- 

[ 0 0 5 6 ] X, 

WAH #iBS 5 8 - 1 0 6 5 5 0 ^, |Bf 5 8 — 1 
0 5 1 5 7 #, 1159-7367 |H¥ 3-99 

8 7 8 ^&«fcE«3nT^3cfc'3&, 

tf 6 n s o 

[ 0 0 5 7 ] 

[ 0 0 5 8 ] ^0»J 1 
M-fyfiPt^A CYb, o, ] (iilk^ 40 

») 7. 9mffiB15<i:7. 2lM0iii^UOtT 
3 0»Bl«fi**ti:TIH'ryf;Hf*A CYb (C 
H, COO) 3 ] • nH, O tLTlIt, 9 0 

*^;i/lfSA&7K»<i: 1 7 . 91MOh'Jn- 
yh + Wt'JD/* CBa (C« H, O) i ) (&«A»J 
^A (MlE^b^S) * n - y -JHzmmisTftM) 
t^l OOOlIgE0n-y^y-J^, 1 6 0 "CT 1 
l$P3>S»fE©&£-t!:T, h 'J n h + y^ ^f^t'^A 

CYb (c« h, o) 3 mm&mx. BB/ty 9A£t so 



nC 4 H g 

( 3 5 0 0 rpm, 3 0 »B» (Cd; 

^1 1 0 0 0 IlSEi 4 . 2 mmffi<D U>ShUn-y 
KvF^l 0 OMfficBn -7*y-;M;:»#Lfc» 

f^iic^n-^n iooo assist 1 o o mm^<D h^x 
>^ijpAT. so %^;-jn§i«hiT*m^i„ 
$ b(c i x i o" 4 SS015cdt >qe-r ^^^.^ctK i . 6 
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